3
pressure diffraction experiments at the ESRF, it appeared necessary to use a smaller number of independent parameters in the refinements than the three coordinates and nine atomic displacement parameters (ADPs) allowed by symmetry. It was chosen to use isotropic ADPs for Cr and O, thus reducing the number of ADP parameters from 9 to 5. The Cl atoms can be expected to possess large and anisotropic displacement amplitudes, because they form the boundary of the Van der Waals gap. Therefore, Cl was given anisotropic ADPs. This model leads to a pronounced drop in R-factors and is supported by a Hamilton test (0.005 significance level), while anisotropic refinement of Cr and O atoms does not lead to a significant lowering of the agreement factors.
Data obtained upon decompression contained more reflections, which allowed refinement anisotropic ADPs for all atoms (Supplementary Table 2 ).
Larger mosaic spreads at higher pressures reduced the importance of extinction. Therefore, an extinction correction was not applied at pressures above 7.1 GPa. All refinements smoothly converged to excellent fits to the diffraction data (Supplementary Tables 1 and 2 ).
Structure refinement of the incommensurate high-pressure phase of CrOCl
CrOCl is found to undergo a phase transition at a pressure between 15. 3 )00s has been chosen in order to keep the atomic coordinates in the basic structure close to those in low-pressure phase structure model. Atomic modulation functions were described by truncated Fourier series for all the atoms. Up to second-order harmonics were used at all pressures except 16.4 GPa, where second-order satellites were not observed, and therefore only first-order harmonics could be used. The ambient-pressure structure model was used as a starting model for the refinements of the basic structure against the main reflections. Subsequently, small but arbitrary values were given to the modulation amplitudes. Refinement of all parameters against all reflections resulted in a smooth convergence and a good fit to the diffraction data at each pressure (Supplementary Tables 1 and 2 ). 4 At pressures below 30 GPa, 1 is close to the rational number ). The superspace symmetry and the starting structure model for the refinement are the same as for
CrOCl. Atomic modulation functions were described as first-order harmonics. Refinement of all parameters against all reflections resulted in a smooth convergence and a good fit to the diffraction data (Supplementary Table 4 ).
Structure refinement of the commensurate high-pressure phases of CrOCl
At P = 57.2 GPa the diffraction pattern contains two sets of satellite reflections. One set can be indexed as a lock-in phase of the incommensurately modulated phase at lower pressures, employing 1 = ). On decompression, at P = 47.5 GPa only the lock-in phase survived. Therefore, the two sets of satellite reflections were treated as originating in different parts of the crystal.
Unfortunately, we were not able to obtain acceptable fits to the diffraction data at 57.2 GPa. We ascribe this problem to the limited scattering information contained in the data sets, together with the fact that main reflections of the two phases overlap with each other. Consequently, we discuss only main structural features of the second phase, while bond distances, angles and displacement parameters are not reliable. For the structure solution and refinement, the second phase was treated as having monoclinic symmetry (space group P21/m) with a = 6.910, b = 2.8999, c = 9.325 Å, β = 95.86° (Supplementary Table 5 ). On decompression, at P = 47.5 GPa only the lock-in phase survived. It was described by the same superspace group and the same basic structure as the incommensurately modulated structure at lower pressures.
Refinements of the commensurately modulated structure converged smoothly to a good fit to the diffraction data (Supplementary Table 2 ). The best fit to the diffraction data was obtained for the
of superspace (Supplementary Table 6 ). This structure model corresponds to a superstructure with a sixfold, 3a×b×2c supercell with space group Pmmn. 
Tables of interatomic distances and angles
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